This paper investigates the impact of pyramid ownership structure and multiple controlling shareholders on firm leverage. Pyramids, having at least one controlling shareholder and a subsidiary, rely significantly more on debt financing than nonpyramid firms. Moreover, higher leverage is observed in pyramids where the second controlling shareholders have more voting rights. We also find that the disparity between the voting rights of the first two controlling shareholders is negatively related to firm leverage. Interestingly, the influence of the second controlling shareholder is only present in non-family controlled pyramids. Overall, the results are consistent with the view that controlling shareholders in pyramids use debt to secure their private benefits.
Introduction
There is a substantial literature examining the disciplinary role of debt in widely held firms (for example, Berger et al. (1997) , Lang et al. (1991) , Gul and Tsui (1998), Maloney et al. (1993) ).
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However, there are a few studies on the role of debt in pyramid firms where ultimate owners (controlling shareholders) have direct or indirect ownership in a large number of companies (Manos et al. (2007) and Bianco and Nicodano (2006) ).
2
Debt may not be an effective disciplinary device in pyramid firms as it is in stand-alone firms due to the complexity of the ownership structure and the risk of expropriation of outsiders by controlling shareholders in pyramids. The wedge between control and cash flow rights of controlling shareholders in pyramid firms may create severe risk of expropriation (Bertrand and Mullainathan (2003) ).
3
This paper investigates how pyramid ownership structure and the presence of multiple controlling shareholders affect firms' choices about capital structure. Pyramid firms are pervasive. In a sample of publicly listed companies in G7 countries, 35% of the firms are in pyramids controlled by ultimate owners with more than 20% voting rights. Isolat-1 High debt levels may be used to constrain managers from diverting free cash flow to pursue personal goals at the expense of value maximization (Jensen (1986) ).
2 In this paper pyramid firm is defined as a firm having a controlling shareholder with direct or indirect control over a chain of companies at the 20% level. We use ultimate owners, controlling shareholders, and large shareholders interchangeably.
3 Pyramids differ from stand-alone firms in two important ways. First, unlike stand-alone firms with dispersed ownership in which the main agency problem is between managers and shareholders, the main agency problem in pyramid firms is between controlling shareholders and non-controlling shareholders, and various stakeholders (La Porta et al. (1999) , Faccio and Lang (2002) , and Claessens et al. (2006) ). Second, the unique and complex control chain of pyramid structure allows controlling shareholders to tunnel (expropriate) resources among affiliated firms to extract private benefits. Bertrand and Mullainathan (2003) describe several forms of tunneling. For example, it may occur through differential interest rates, non-efficient transfer pricing and/or leasing of assets. See Bertrand et al. (2002) , Morck et al. (2005) , Johnson et al. (2000) , and Faccio et al. (2003) for details on this practice.
ing the effect of typical factors that explain cross-sectional variation in capital structures, pyramid firms have significantly higher leverage ratio than non-pyramid firms. Higher debt ratios in pyramid firms could be potentially consistent with several explanations.
Our results suggest that debt is used by controlling shareholders to facilitate expropriation, rather than to enhance control, signal avoidance of empire building, or reduce taxes. Particularly, pyramid firms have lower leverage in countries with stronger protection of creditor rights, where expropriation by using debt is expected to be more costly. In addition, pyramids with higher asymmetric information, where expropriation is harder to be discovered, use more debt. Moreover, pyramid firms have higher leverage than stand-alone firms when controlled by the same ultimate owners.
Controlling shareholders in pyramids may use debt to facilitate expropriation by forcing their subsidiaries to raise a large fraction of external debt, reshuffling it through intercompany transactions without being easily detected by outsiders and finally deploying the resources for their own preferred projects.
4
Furthermore, the expected disciplinary effect of bankruptcy threat associated with excess leverage is weakened because of controlling shareholders' limited liability for insolvency of their subsidiaries in adverse contingencies and smaller reputation losses due to the difficulty to pin down the accountability in the complex opaque control web.
The presence of a second large shareholder might alleviate the power of the ultimate owner. The literature on multiple large shareholders suggests that they either form a coalition or cross-monitor each other.
5
Conditional on the view that higher debt is related to expropriation, the voting rights of the second largest shareholder will be positively associated with leverage if the two largest shareholders collude, while the relation will be negative if the second shareholder plays a monitoring role. Consistently with Laeven and Levine (2008) , multiple large shareholders are prevalent in our sample: almost a half of the pyramids have second largest owner at the 10% ownership. We find a positive relation between the percentage of voting rights of the second largest shareholder and leverage of pyramid firms. When taking account of the voting rights of the largest shareholder, leverage is negatively associated with a measure of "equality" of the two largest shareholders. Small difference in ownership stakes of the first two largest shareholders is associated with higher leverage. Overall, the evidence indicates that the second largest shareholders with relatively larger voting power are more likely to collude with the first controlling shareholders on capital structure decisions.
To test whether controlling shareholders prefer debt over equity in order to avoid control dilution (Stulz (1988) , Harris and Raviv (1988) ), we examine family-controlled pyramids where control is supposed to be valued most (Ellul (2008) ). We find that leverage ratios are lower in non-family-controlled pyramids compared to those of familycontrolled pyramids, which contradicts the control-enhancing mechanism story.
6
Next, higher debt might be a signal for avoidance of empire building by controlling shareholders 5 Bennedsen and Wolfenzon (2000) suggest that large shareholders compete to form controlling coalition which will secure their private benefits of control. Pagano and Roell (1998) focus on the possibility that large shareholders cross-monitor each other, and Bloch and Hege (2001) argue that when ownership is unevenly distributed monitoring is less likely.
6 Ellul (2008) argue that family-controlled pyramids use less debt because pyramid structure and debt are substitutable control enhancing mechanisms. The fact that in our sample pyramid firms have higher debt is inconsistent with the above argument.
as suggested by Zwiebel (1996) . The signalling hypothesis suggests that higher leverage in pyramid firms, compared to non-pyramid, can be attributed to their efforts to reduce free cash flow problem using debt. Our results, however, show that pyramid firms with high free cash flow do not use more debt than non-pyramid counterparts. Finally, pyramids might maintain higher debt ratios for the purpose of tax reduction. Using non-debt tax shield as a proxy for non-debt tax benefits, we find that higher leverage ratios in pyramids cannot be explained by tax considerations.
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Our study makes several contributions to the literature. First, our study contributes to the capital structure literature by showing that higher levels of debt in pyramid firms do not play a disciplinary role as they do in stand-alone firms with dispersed ownership structure (Berger et al. (1997) ). The main reason is that pyramids, through their complex control web, facilitate the transfer of resources among affiliated firms.
The only related study is Faccio et al. (2003) who examine 14 European and East Asian companies and suggest that controlling shareholders of group-affiliated firms may use debt to expropriate subsidiary shareholders by imposing higher leverage in firms where their cash flow rights are low. Distinct from their work, our paper examines pyramid firms in G7 economies considered to have equally developed market institutions. These firms presumably do not highly rely on internal capital markets for financing as opposed to firms in underdeveloped economies, where external capital markets are incomplete and suffer from informational problems and thus makes the use of internal capital markets relatively more efficient (Khanna and Yafeh (2007) ). We also investigate alternative 7 Following the literature, we assume that firms treat interest expenses of debt that are tax deductable and non-debt tax shields as substitutes.
explanations of higher debt in pyramids, other than the expropriation hypothesis. In particular, we offer a richer set of tests of the signalling, the control enhancing, and the tax reduction hypotheses.
Second, our work contributes to the empirical literature on multiple large shareholders. Only a handful of theoretical models study multiple large owners and corporate valuations (Zwiebel (1995) , Burkart et al. (1997) , Gomes and Novaes (2005), Pagano and Roell (1998) ). Examining empirically the role of multiple large shareholders on corporate valuation, Laeven and Levine (2008) find that there is a negative relationship between the dispersion of cash-flow rights across large owners and corporate valuations.
Similarly, Maury and Pajuste (2005) show that corporate valuation depends on the relative size of the large shareholders using a sample of Finnish firms. We instead examine the relationship between leverage and ownership structure in publicly traded firms across G7. To our knowledge, this is the first empirical study on the impact of multiple large owners on capital structure decisions in pyramid firms. Consistently with a theoretical argument proposed by Zwiebel (1995) , we find that the relationship between capital structure and multiple large owners depends on the relative size of the voting rights of the largest shareholders.
The rest of paper is organized as follows. Section 2 describes the data and document the ownership patterns and firm characteristics in the sample. Section 3 tests the relationship between complex ownership structure and capital structure. Section 4 presents results of test of the expropriation hypothesis and Section 5 discusses the role of the second largest owner. The alternative hypotheses can be found in Section. 6Section 7 addresses endogeneity issues. Section 8 concludes.
Data and Sample
To examine the relationship between ownership structure and leverage, we use firm-level ownership data from the OSIRIS database provided by Bureau Van Dijk. In the analysis we consider only firms with consolidated balance sheets to ensure consistency in the reporting of debt across countries (Faccio et al. (2003) ).
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The US firms comprise 43% of the whole sample, followed by the Japanese (20%) and the British firms (16%). We exclude 1,737 firms in the financial sector (SIC 6000-6999) and 277 firms in the utility sector (SIC 4900-4999). Firms with total assets less than US$ 10 million are omitted. As a result of this screening, our final sample consists of 20,072 firm-years and 12,167 firms. 8 We focus on G7 countries because these countries share similar level of development of capital markets. In emerging markets, groups are found to play an important role in firm financing by providing funds to financially constrained and distressed firms with high growth opportunities (Claessens et al. (2006) ). To isolate the effect of internal markets on debt financing, we study only a sample of countries where groups are less likely to play the role of an internal market.
9 Consolidated balance sheets exclude inter-group loans. The debt ratio represents the external debt financing.
Ownership Patterns
The OSIRIS data reports the percentage of ownership for each shareholder only once for the period [2003] [2004] [2005] [2006] . Based on shareholders' voting rights, we distinguish among several ownership structures presented in Table 1 . An ultimate owner is defined as a shareholder owning more than 20% direct or indirect voting rights (La Porta et al. (1999) ; Faccio and Lang (2002) ).
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If a firm has such an ultimate owner, we classify it as ultimately owned firm. In our sample, 42.94% of the firms are classified as ultimately owned. France and Germany are the countries with the highest percentage of ultimately owned firms, 93.72% and 92.71% respectively. Faccio and Lang (2002) also document that the highest incidence of controlled ownership in their European sample is in Germany and France.
The lowest percentage of ultimately owned firms is in Japan (16.20%). Examining a sample of East Asian countries, Claessens et al. (2006) find that the average ownership in Japan is 5.13% and the control share is 10.05% over the period 1994-1996. Widely held firms are classified as firms with no shareholders holding more than 20% equity ownership. These firms comprise 57.06% of our sample. The lowest percentages of widely held firms are in France (6.28%), Germany (7.29%), and Italy (15.46%). For a sample of Western European corporations, Faccio and Lang (2002) also document that the lowest percentages of widely held firms are in Germany and Italy.
We define a pyramid firm as an ultimately owned firm at the 20% (or 10%) threshold that also directly or indirect own one or more subsidiary companies. At the 20% threshold, 35.01% of all firms are in a pyramid structure. Pyramid distribution varies across countries. In Canada, for example, pyramids comprise 31.27% of the listed companies, which is comparable to the percentage of pyramids reported by Gadhoum (2006) . The highest percentage of pyramids is in Italy (81.16%) and the lowest percentage is in Japan (6.56%).
Lowering the cutoff level of control from 20% to 10% increases the fraction of pyramids to 47.57%. The most dramatic increase in the fraction of pyramids is in UK where 43.67% of all firms are associated with pyramid structure at the 20% threshold and the fraction goes up to 65.35% at the 10% threshold. The patterns of various ownership structures across countries in our data are generally consistent with previous studies. Enriques and Volpin (2007) , analyzing concentrated ownership in Europe, conclude that pyramids are typical mechanisms of control in France, Germany and Italy. Overall, the controlled ownership via pyramid in our sample is concentrated in European companies and to a smaller extent it is observed in Canada and the US.
Depending on the type of the ultimate owner at the 20% threshold, we identify five types of pyramids. We rely on the OSIRIS definitions of shareholder type, according to which there are family (including individuals), industrial company, financial company (including banks and insurance companies), mutual fund (including pension funds, trust and private equity), and miscellaneous (state-owned, undisclosed) types of controlling owners.
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The most prevalent types of ultimate owners in pyramids are an "industrial company" (37.66%), "family" (36.05%) and "financial firm" (6.53%). The highest percentage of family control is concentrated in Italy (44.05%), while family pyramids are 11 The distributions of pyramids controlled by mutual fund and miscellaneous owners are not reported.
the least prevalent in Japan (5.70%).
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Similar to Laeven and Levine (2008) , we identify pyramids with second largest owner at 10% and 20% level of control. Table 1 indicates that 48.92% of all pyramids have a second largest owner at the 10% level. Increasing the cutoff point for the second largest owner to 20% decreases the share of pyramids with such type of shareholders to 25.8%.
Germany, Italy and France have the highest fraction of pyramids with second largest shareholders.
Firm Characteristics
Leverage is affected by profitability, asset tangibility, market-to-book ratio, and firm size (Rajan and Zingales (1995) ; Booth et al. (2001) ). Table 2 Book leverage ratio is defined as the ratio of long-term and short term debt to the book value of equity and debt, and market leverage use market equity instead of book equity.
On average book leverage is 33.64% and market leverage is 24.06% over the period [2003] [2004] [2005] [2006] . In our sample, Italian firms are the most levered (42.53%) and the US firms have the lowest level of leverage (31.74%). Rajan and Zingales (1995) Market-to-book ratio is the market value of equity divided by the book value of equity.
The average value of market-to-book ratios hides a significant variation across countries.
Japanese firms have the lowest market-to-book ratio (1.79) and the US firms have the highest one (3.04). Operating profitability is defined as the ratio of earnings before interest, taxes, depreciation, and amortization to total assets. The average French firm is the most profitable (9.81%) and the US one is the least profitable (4.19%). Tangibility is the ratio of fixed assets to total assets. On average the level of tangibility is 26.41%, with Canadian firms exhibiting the highest level of "tangibility" (40.87%) and French firms exhibiting the lowest level (18.30%). Table 3 provides firm level mean statistics for pyramid and non-pyramid firm. On average pyramids have 7.65% more leverage than non-pyramids. Compared to nonpyramid firms, pyramids have significantly lower market-to-book ratio, more operating profitability, less tangible assets. In terms of debt and equity issuance, pyramids firms issue relatively more debt and less equity than non-pyramids.
Regression Results

Baseline Regression
We first test the impact of firm characteristics on capital structure across the G7 countries. Following Rajan and Zingales (1995) , we estimate the following regression model:
(1)
where leverage is book (market) leverage and profitability, tangibility, M/B, log (Sales) are firm characteristic variables defined in the previous section.
The model controls for industry, year and country fixed effect to capture heterogeneity across industry, year and country. Table 4 reports the OLS estimates with standard errors adjusted for possible dependence at the firm level and heteroskedasticity. These estimations allow for the correlation within firms, but require independence across firms.
Petersen (2008) shows that the standard errors clustered at the firm level are unbiased in presence of correlation within firms.
Overall, the estimates of firm characteristics are consistent with previous research such as Rajan and Zingales (1995) , and Booth et al. (2001) . The negative coefficient on profitability is consistent with the hypothesis that more profitable firms have larger amount of internal funds and thus demand less debt. The tangibility of assets has a positive coefficient, which is consistent with the view that firms with more tangible assets have more debt because tangible assets can serve as collateral. Market-to-book has a negative effect on capital structure. The negative coefficient on the market-to-book ratio is consistent with Myers (1977) that firms with high future growth opportunities use less debt. Logarithm of net sales, a proxy for size, is positively related to leverage because larger firms are less likely to go bankrupt and have more debt capacity.
The pooled regression assumes common coefficients across all countries. Although G7 countries have developed markets, they also experience large institutional differences which might be responsible for differences in capital structure and its determinants.
Another reason for accounting for cross-country variation is that the U.S. firms comprise 43% of our sample, which might dominate the results in the pooled specification. Table   4 shows the results from the estimation of the leverage regression for each country. The effects of firm characteristics on leverage are similar across the seven countries. More profitable firms have lower leverage. Firms with more tangible assets borrow more. High growth firms use less debt than low growth firms, and large firms use more debt than small firms.
The Impact of Pyramid Structure on Leverage
To examine capital structures of pyramid and non-pyramid firms, we estimate the following model:
where P yramid is a dummy which equals to one if a firm is affiliated to a pyramidal group and zero otherwise; Controls include P rof itability, T angibility, M/B, Log(Sales), country, industry, and time dummies. The tests are based on the assumption that pyramid affiliation is exogeneous in the relatively short period. This assumption is reasonable given that the literature agrees that ownership formation is historically determined to a large extent (La Porta et al. (1999) ). To address a potential critique that capital structure choice by pyramids may be endogenous, as a robustness check we employ a nonparametric matching approach which compares leverage ratios of pyramid and nonpyramid firms without imposing a linear functional form of the conditional leverage expectations. Controlling shareholders, who do not bear the full cost of financial distress of their affiliates because of the low cash flow rights and the limited liabilities, have incentives to exercise discretion over substantial pool of resources. They may expropriate by imposing higher debt levels in firms where their cash flow rights are low and roll it over to affiliates where they can have the resources on their disposal (Faccio et al. (2003) ). They may deploy the borrowed funds to their own preferred projects without being detected by outsiders due to the complex control web in pyramids. We hypothesize that pyramid firms use debt to secure private benefits (expropriation hypothesis). In particular, under this hypothesis we expect pyramids to have higher leverage compared to non-pyramids. Table 5 reports results of book and market leverage regressions for firms affiliated to a pyramidal group at the 20% level of control. Column (1) shows that the pyramid dummy has a significant positive coefficient of 5.64 percentage points. Pyramid firms use more debt than non-pyramids. The regression using market leverage ratio yields a similar result (column 4). We conduct a number of tests to examine whether higher debt levels in pyramids are explained by the expropriation hypothesis. In particular, we investigate whether pyramid firms have lower leverage in countries; where it is harder to expropriate and whether pyramid firms with higher level of asymmetric information use more debt; and whether ultimate owners impose more debt on pyramid firms than stand-aline firms under their control.
Creditor Rights Protection
La Porta et al. (2000) argue that it is harder for controlling shareholders to expropriate outside creditors in countries with stronger creditor rights protection. If debt facilitates expropriation in pyramid firms, lower leverage is expected for pyramids in countries with better protection of creditor rights. We classify the countries into stronger and weaker creditor rights countries based on the creditor rights index developed by La Porta et al. (1998) . Stronger creditor protection countries include UK, Germany, Italy, and Japan, while the weaker creditor protection countries are Canada, U.S., and France.
14 A creditor rights dummy, that is one for stronger protection countries and zero for weaker protection countries, an interactive term between the creditor rights dummy, and the pyramid dummy are added to the baseline regression. Table 5 columns (2) and (5) show a positive coefficient on the pyramid dummy, 14 The reorganization and liquidation rules in Canada, USA, and France offer more protection to management against secured creditors. For example, the automatic stay on the assets of the firm in the reorganization procedure prevent secured creditors from possessing loan collateral. Canada, USA, and France have weaker protection of creditor rights.
indicating that pyramid firms generally use more debt than non-pyramid firms after controlling for differences in legal environments. The positive coefficient on creditor rights dummy suggests a higher debt ratio in countries with better creditor rights protections. The negative coefficient on the interactive term of creditor protection and the pyramid dummy suggests that pyramid firms in better creditor rights protection countries use less debt. This result is consistent with the expropriation hypothesis because it is harder for controlling shareholders to extract private benefits using debt in countries with better protections to creditor rights.
Asymmetric Information
The risk of expropriation may be more pronounced when the asymmetric information between corporate insiders and outsiders is severe. It is more likely for controlling shareholders in opaque firms to extract private benefits without being easily detected by outsiders. Small firms generally face higher degree of information asymmetry than large firms because of less available public information. Small pyramid firms, therefore, are expected to have higher leverage if debt is used by controlling shareholders to facilitate expropriation.
We add firm size as a proxy for asymmetric information and include a pyramid dummy, a size dummy and also the interaction term of the two dummies to the specification. Large F irms takes the value of one if a firm's size is higher than the sample median and zero otherwise. Table 5 columns (3) and (6) show that the coefficient on size dummy is 1.507 and the coefficient on the interaction term, Large F irms×P yramid, is negative and significant −4.195. This result suggests that small pyramids have higher leverage relative to large pyramids as predicted by the expropriation hypothesis. Higher level of asymmetric information allows controlling shareholders of small pyramid firms to make decisions for their own benefits and increases the risk of expropriation.
Pyramid and Controlled Stand-Alone Firms
Our analysis so far does not take into consideration that ultimate owner may directly control more than one firm. For example, an ultimate owner may control more than one pyramid as shown in Figure 1 or an ultimate owner may directly control only stand-alone firms, i.e., firms that do not have subsidiaries (Figure 2 ). Equally plausible, an ultimate owner may control both stand alone and group-affiliated firms as depicted in Figure 3 .
Comparing capital structures of stand-alone and pyramid firms controlled by the same ultimate owners provides an additional test of the expropriation hypothesis. Ultimate owners capture all benefits and bear full costs of the controlled stand-alone firms based on their ownership stakes, and therefore have relatively lower incentives and ability to use debt to secure their private benefits in these firms. However, expropriation by using higher debt is more obtainable in firms having subsidiaries because of the ability of ultimate owners to tunnel resources along the control chains. Hence, if debt facilitates extraction of private benefits, pyramid firms are expected to have higher leverage ratios than stand-alone firms controlled by the same ultimate owner.
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To test this conjecture, we focus only on the subset of firms exhibiting ownership structure as shown in Figure   3 .
In the G7 sample, 211 of the ultimate owners exhibit control simultaneously over 1860 pyramid and stand-alone firms. We estimate regressions similar to those presented in Table 5 . The main focus from this exercise is on the estimate on the dummy variable Conduit, that is one for pyramid firms and zero for stand-alone firms both controlled by the same ultimate owner. The results in Table 6 show a positive and significant coefficient on the Conduit dummy. Pyramid firms have higher leverage ratio than stand-alone firms controlled by the same ultimate owners, which supports the expropriation hypothesis, i.e., controlling shareholders appear to impose more debt on pyramid firms rather than on stand-alone firms.
The Role of the Second Largest Shareholder
Our results suggest that higher debt ratios in pyramid firms is consistent with the expropriation motive explanation. A significant fraction of firms in the sample have a second large shareholder owning more than 10% voting rights. Previous research suggests that the presence of a second large shareholder could affect the firm's investment and valuation. In this section, we examine whether the second largest shareholder affects a firm's debt policy.
Theory offers at least two views on the role of second largest shareholders. On the one hand, Winton (1993) and Bolton and Thaden (1998) posit that shareholders with significant stakes have incentives to monitor controlling shareholders to avoid profit diversion. Burkart et al. (1997) argue that a reduction in the ownership stake of controlling shareholders weakens their incentives to monitor. Gomes and Novaes (2005) also show that bargaining problems among multiple controlling shareholders prevent decisions that may harm small shareholders.
On the other hand, the second largest owner may have incentives to collude with the largest shareholder to share private benefits. Zwiebel (1995) assumes that the control benefits will be divided among different controlling shareholders depending on the relative size of their respective blocks. Therefore, if one block is much smaller than the rest, then the probability that the small blockholders can share private benefits is reduced.
Maury and Pajuste (2005) develop a theoretical model which considers not only
the presence of multiple blockholders but also their relative size and identity. The model predicts that high voting power increases private benefit extraction, while low cash flow ownership reduces the incentive effect. Hence, whether the second controlling shareholders will monitor or collude with the largest shareholders on debt financing is an empirical question.
In Table 7 , we analyze the role of the second largest owner in a pyramid. Column (1) shows that voting rights of the second largest owner are positively related to the leverage of pyramid firms.
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Increasing the second largest shareholder's voting rights by one standard deviation increases the leverage ratios by 1.88 percent of its mean.
This finding suggests that second largest owner with more voting rights is less likely to monitor the ultimate owner in their debt financing choices. One potential explanation is that these second largest owners can share relatively larger portion of the private benefits from exercising control over debt resources.
16 In all specifications in Table 7 we focus on firms having second largest shareholders with voting rights higher than 10%.
To further test the role of the voting rights of shareholders, we use the ratio of the difference in voting rights of the first and the second largest shareholders to the sum of the voting rights of the first two shareholders ((V R1 − V R2)/(V R1 + V R2)) to measure the distribution of power. A small value of (V R1−V R2)/(V R1+V R2) signifies more equal distribution of the voting power between the two largest shareholders. The negative sign on the coefficient of this variable suggests that greater equality in terms of voting rights is associated with higher leverage (column (2)). As robustness checks, we estimate all specifications using market leverage as a dependent variable (columns (3)-(4)) and the results are similar to those using book leverage. The second largest shareholder with relatively more voting rights is more likely to form a coalition with the first owner because having high voting rights ensures a large share of private benefits.
In addition, we examine the effect of the second largest shareholders in family and non-family pyramid firms. Table 8 , columns (1) and (3) show that the second largest shareholder does not have a significant impact on the capital structure decisions when the largest owner is a family. The coefficients on the voting rights of the second owner and on the measure of similarity between voting rights of the first two shareholders are insignificant in the regressions for family-controlled pyramids. The influence of the second largest shareholder in capital structure decisions is only observed in non-family firms (columns (2) and (4)).
To sum up, we find that the role of the second largest owner in capital structure decisions depends not only on their voting rights, but on the voting rights and the type of the largest owner as well. Large voting rights of the second largest owner do not necessarily guarantee that they will play an active role in financial policy. Interestingly, we find that when the ultimate owner is a family, the second largest shareholder does not affect debt financing decisions.
Alternative Explanations
There may be other possible explanations for higher leverage in pyramid. In this section, we examine whether our results can be explained by the control-enhancing hypothesis, the signalling hypothesis, or the tax-deducting hypothesis.
Control-Enhancing
Previous theoretical literature indicates that managers may choose such capital structure that enhances their control (Harris and Raviv (1988) , Stulz (1988), and Israel (1991) ).
Using debt rather than equity allows controlling shareholders to keep their control benefits without share dilution. Ellul (2008) suggests that family controlling shareholders value control most and use leverage strategically to enhance their voting power.
To test the control-enhancing hypothesis in our context, we examine capital structure decisions of pyramid firms controlled by families and non-families. We add to our baseline regression a dummy variable that is one if a pyramid firm is controlled by a family and zero otherwise. Column (1) in Table 9 shows that the family pyramid dummy has a negative coefficient, indicating less debt is used in pyramid firms controlled by families. Ellul (2008) also finds that family controlled pyramid firms use less leverage under pyramid structure. His interpretation, however, is that the pyramid structure is a substitute for leverage as a control-enhancing mechanism. On the contrary, our finding that pyramid firms use more debt than non-pyramid firms does not support the hypothesis that pyramid and leverage are substitutes (Table 5 , column (1)).
As a further investigation, we find that family controlling shareholders in our sample have lower voting rights than non-family owners. If debt is used for the purpose of securing control, pyramid firms controlled by families with smaller stakes should have higher leverage. In addition, the result that families, as the largest shareholders, do not use significantly more debt in the presence of a second large shareholder (Table 8 ) is also inconsistent with the control-enhancing hypothesis, because family controlling shareholders are expected to use more debt to enhance control when there is a competition for voting rights from second large shareholders.
Overall, the evidence of family-controlled pyramids using less debt is consistent with the expropriation hypothesis. Family owners have weaker incentive to expropriate other shareholders because they have a long-term commitment to the firm and often want to pass the firm to next generations (Anderson et al. (2003) ). The lower risk of expropriation in family pyramid firms explains their lower leverage ratios. Hence, the expropriation hypothesis rather than the control-enhancing hypothesis better explains the debt usage in pyramids. Zwiebel (1996) posits that managers of firms with high free cash flow can use debt as a signal for their avoidance of empire building. If higher leverage in pyramid firms can be explained by the signalling hypothesis, we would expect more debt in pyramid firms with high free cash flow than non-pyramids. A dummy variable, High F CF , that is one for a value higher than the sample median of free cash flow and zero otherwise, and its interaction with pyramid dummy are included in the regression.
Signaling
The positive coefficients on the High F CF dummy in Table 9 column (2) and (5) suggest that on average firms use more debt when facing more severe free cash flow problem. However, the coefficient on the interactive term between the pyramid dummy and the high free cash flow dummy is insignificant using book leverage ratio and is negative at the 10% level of significance when using market leverage. These results indicate that free cash flow does not explain higher leverage in pyramid than non-pyramid firms. There is no evidence that pyramids use more debt to signal reducing the risk of free cash flow.
Tax Reduction
The trade-off theory of capital structure suggests that debt has tax benefits because of tax deductability of interest expenses. More profitable firms may use more debt to reduce their tax burden. To examine whether tax-deduction motive can explain the higher leverage in pyramid firms, we include non-debt tax shields and its interaction with the pyramid dummy. DeAngelo and Masulis (1980) argue that the value of this tax shield depends on corporate tax, the level of taxable profits, and on non-debt tax shields such as capital allowances, tax credits and tax losses carried forward. Non-debt tax shield is a proxy for corporate tax benefit if we assume that depreciation is a substitute for interest payment. If incentives to reduce taxes drives capital structure decisions of pyramid firms, pyramids with higher non-debt tax shield are expected to use more debt than non-pyramid counterparts.
The negative coefficients on the non-debt tax shields (Table 9 column (3) and (6)) suggest that on average firms have lower leverage when they have other ways to reduce taxes. However, the coefficients on the interaction term of the non-debt tax shields and the pyramid dummy are insignificantly positive, indicating that pyramid firms' debt financing policies are not mainly driven by tax consideration.
Endogeneity
One issue that arises from using simple OLS estimation of the leverage regression in Table 5 is potential endogeneity of the pyramid indicator variable. Our results might be driven by non-random sorting of pyramids across industries and/or countries. As shown by the results in Table 3 , pyramids differ significantly from non-pyramids in terms of their firm characteristics, which confirms their non-random distribution in the sample.
In this section we perform non-parametric matching which accounts for endogeneity.
Non-parametric matching compares only pyramid and non-pyramid firms with similar observable characteristics.
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The advantage of non-parametric matching is that it relaxes the assumption about the functional form of the leverage distribution.
We use propensity score matching models to estimate "the average treatment on the treated" (ATT). The last is defined as the difference between leverage ratios of firms that have "chosen" to be pyramids to leverage ratios of the same firms if they would not have chosen this "treatment." As the counterfactual mean leverage ratio for those being treated is not observed, one has to choose a proper substitute for it in order to estimate the ATT. The matching approach aims at estimating the missing counterfactual of what a pyramid's leverage would be if it were not pyramid. The answer is given by the leverage of non-pyramid firms with the same set of firm characteristics.
There are several frequently used algorithms for matching "comparable" firms.
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Traditional methods find matching firms by each individual characteristic. To overcome the curse of dimensionality that arises if the match has to consider a great number of characteristics, we base our results on propensity score matching. It is the conditional probability of being a pyramid that is estimated from a probability model (Rosenbaum and Rubin (1983) , Rosenbaum and Rubin (1985) ).
To estimate the ATT, we apply the most popular propensity score matching procedures, kernel, nearest neighborhood, and Mahalanobis-metric matching with replacement.
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Kernel matching is based on the estimated propensity scores and takes local averages of the untreated observations near each treated observation. Nearest neighborhood compares leverage of firms with close propensity scores as defined by a neighborhood metric. Mahalanobis matching consists of matching on specific variables in addition to the propensity score; it may decrease selection bias and may also serve as an additional protection against any impact due to inconsistent estimation of the propensity score. Table 10 presents OLS estimates of a pyramid dummy in column (1) together with estimated ATT from three types of matching. Bootstrapped standard errors are reported 18 See Caliendo and Kopeinig (2008) for detailed practical guidance on propensity score matching. 19 To overcome the potential lack of overlap of propensity score between the pyramids and nonpyramids (common support problem), we apply trimming constraint (5% trimming rule) as suggested by Smith and Todd (2005) .
below the average treatment effects. The ATT estimates for each year are smaller than the OLS-based pyramid estimates but remain large and are above zero with high levels of statistical significance. These results confirm that even after comparing pyramids to non-pyramids with similar characteristics the leverage differences still remain.
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Conclusions
This paper studies the influence of pyramid structure and multiple controlling shareholders on corporate capital structure decisions. We document that over one-third of the listed firms in G7 countries are in pyramid ownership structures. Half of the pyramid firms have more than one large controlling shareholders. Pyramid firms use more debt than non-pyramid firms. Our main explanation is that controlling shareholders in pyramids use debt as a facilitating device to expropriate outsiders.
The finding of higher leverage ratios in pyramid firms is consistent with the expropriation hypothesis because: (i) pyramid firms use less debt in countries with strong protection of creditor rights compared to pyramids in countries with weak protection of creditor rights, (ii) pyramids that are subject to more severe asymmetric information problems have higher debt, (iii) pyramid firms have more debt than stand-alone firms controlled by the same ultimate owners. The results from tests on other competing ex- 20 We conduct diagnostic tests to assess the quality of the matching procedure. It has to be checked whether the matching procedure is able to balance the distribution of the relevant variables in both the control and the treatment group. As suggested by Rosenbaum and Rubin (1985) , we rely on t-tests to compare differences in means for both treatment and control groups. It is expected that after matching there will be no significant differences. In all cases the results confirm that there are no statistical differences after the matching is applied. An alternative way to assess the matching quality is to evaluate pseudo-R 2 statistics before and after matching. In all cases there are no systematic differences in the distribution of covariates after matching and the pseudo-R 2 is close to zero (0.02, down from 0.2 before matching). Similar conclusions come from F-tests on the joint significance of all regressors. The results are available upon request from the authors.
planations indicate that debt is not used by pyramid firms for the purposes of enhancing control, signalling of restricting empire building or reducing taxes.
Voting rights of the second shareholders are positively related to debt ratios. The more equally distributed the voting rights between the two largest shareholders, the higher are the leverage ratios. This evidence suggests that second largest owners who can obtain a greater portion of the private benefits increase the usage of debt, which is in favor of the expropriation story. 
Summary Statistics for Firm Characteristics in G7 Countries
The table reports the means (in percents) and standard deviations of firm variables for G7 countries over the period [2003] [2004] [2005] [2006] . Financial firms (SIC 6000-6999) are excluded. Book leverage is the book value of debt to book value of equity and debt. Market leverage is the book value of debt to the sum of book value of debt and market equity. Book debt is long-term debt and short-term debt. Market-to-book (M/B) is market value of equity divided by book value of equity. Profitability is defined as earnings before interest, taxes, depreciation, and amortization divided by total assets. Log sales is logarithm of net sales. Tangibility is defined as fixed assets to total assets. Debt Issues is yearly change in book debt over total assets.
Book Lev.
Market Lev. 
Comparison of Mean Firm Characteristics between Pyramids and Non-Pyramids
This table reports means of firm characteristics for pyramid and non-pyramid firms. Pyramid indicates if a firm is affiliated to a pyramidal group via direct and/or indirect chain of control at the 20% cut off point. Book leverage is the book value of debt to book value of equity and debt. Book debt is long-term debt and short-term debt. Market-to-book (M/B) is market value of equity divided by book value equity. Profitability is earnings before interest, taxes, depreciation, and amortization divided by total assets. Log sales is logarithm of net sales. Tangibility is fixed assets to total assets. Debt Issues is the yearly change in book debt over total assets. Equity Issues is the difference in yearly changes of book equity and retained earnings scaled by total assets. Standard errors are reported in brackets. *** indicates significance at the 1% level. 
Book leverage is the book value of debt to book value of equity and debt. Book debt is long-term debt and short-term debt. Market-tobook ratio (M/B) is defined as market equity divided by book equity. P rof itability is earnings before interest, taxes, and depreciation divided by total assets. log(Sales) is logarithm of net sales. T angibility denotes net property, plant and equipment divided by total assets. Robust standard errors (clustered at the firm level) are reported in brackets. *** denotes 1% significant level, ** denotes 5% significant level, and * denotes 10% significant level. 
ALL
US
Tests of the Expropriation Hypothesis
This table reports the estimates from OLS regressions where the dependent variables are book and market leverage of firms affiliated with pyramids. Book leverage is the book value of debt to book value of equity and debt. Book leverage is long-term debt and short-term debt. Market leverage is defined in a similar way; instead of book equity, market equity is included. P yramid is a dummy which equals to 1 if a firm is affiliated to a pyramidal group at the 20% cutoff point and 0 otherwise. HighCreditRights, and Large F irms are dummy variables taking the value of one for values higher than respective sample medians. P rof itability is earnings before interest, taxes, and depreciation divided by total assets. log(Sales) is logarithm of net sales. T angibility denotes net property, plant and equipment divided by total assets. Market-to-book ratio (M/B) is defined as market equity divided by book equity. The estimates of constant, industry, country and time dummies are not reported. Robust standard errors (clustered at the firm level) are reported in brackets. *** denotes 1% significant level, ** denotes 5% significant level, and * denotes 10% significant level.
Book Leverage
Market Leverage
P yramid
5.642*** 9.731*** This table reports the estimates from OLS regressions of book leverage on pyramid dummy, variables that might affect leverage, and the interactive terms. Book leverage is the book value of debt to book value of equity and debt. Book debt is long-term debt and short-term debt. P yramid is a dummy which equals to 1 if a firm is affiliated to a pyramidal group at the 20% cutoff point and 0 otherwise. F amilyP yramid is a dummy which equals to 1 if a pyramid firm is controlled by a family and 0 otherwise. HighF CF is a dummy variables taking the value of one for values higher than the sample median, and zero otherwise. F CF is operating income before depreciation minus interest expense, taxes, preferred dividends, and common dividends divided by total assets. Log sales is the logarithm of net sales. N DT is non-debt tax shield defined as the ratio of depreciation to profit before depreciation, interest and taxes. The estimates of profitability, tangibility, marketto-book, sales, constant, industry, country and time dummies are not reported. Robust standard errors (clustered at the firm level) are reported in brackets. *** denotes 1% significant level, ** denotes 5% significant level, and * denotes 10% significant level.
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